The tropical dry forests of Mexico are one of the world's biodiversity hotspots. To contribute to the knowledge of mammal diversity and conservation of the central coast of Oaxaca State, southern Mexico, we conducted field surveys in the area. Additional information was obtained from literature and museum databases. In order to compare the taxonomic similitude between areas along the Planicie Costera del Pacífico province we performed a taxonomic similarity analysis using data from the literature and the present study. A total of 49 species of mammals belonging to 19 families and eight orders were recorded. The maximum number of species was recorded in deciduous forest (n = 46), followed by semideciduous forest (n = 11). The similarity index was low (<50%) between areas along the Planicie costera del Pacífico, indicating higher species turnover. The high mammal diversity, the presence of endemic (8%), threatened species (16%), and voluntary conservation areas highlight the importance of this region.
INTRODUCTION
The tropical dry forests of Mexico are characterized by a pronounced seasonality, as well as a high species richness, and endemic and threatened species (Murphy and Lugo 1995; Dirzo and Ceballos 2010; Meave et al. 2010) ; for these reasons this ecosystem had been considered a biodiversity hotspot (Olson and Dinerstein 2002) . The tropical dry forest biodiversity is threatened by the high deforestation rate, forest fires, overhunting, wildlife trade, human population growth, and tourism development. These forests occupy 16% of the territory of the Oaxaca State, Mexico, and occur on the Depresión del Balsas, Montañas y Valles del Centro, Depresión del Istmo de Tehuantepec, Valles Centrales, Planicie costera de Tehuantepec and Planicie costera del Pacífico physiographic subprovinces (Ortiz-Pérez et al. 2004 ). In the Planicie costera del Pacífico (PCP), the tropical dry forest exist as two types of forest: deciduous tropical forest, and semi-deciduous tropical forest (Torres-Colín 2004; Trejo 2010) .
With respect to animal diversity, the PCP occupies the first places at the state level in species richness of amphibians, reptiles, birds, and mammals (González-Pérez et al. 2004 ). The mammal species richness is 121, which represents 63.6% and 25.4% of the total species recorded in Oaxaca, and Mexico, respectively (BrionesSalas and Sánchez-Cordero 2004).
There had been several studies on mammals from PCP, for example, Cervantes and Yépez (1995) recorded 65 species in vicinity of Salina Cruz, Lira et al. (2005) reported 52 species from the Cerro de la Tuza de Monroy, Lira et al. (2008) detected 61 species in low basin of Cacaluta river, and Buenrostro-Silva et al. (2012) recorded 42 species in Lagunas de Chacahua National Park and La Tuza de Monroy. However, there is little information on the central region of PCP. Therefore, in this work we describe species richness, composition and conservation status of terrestrial mammals in the central coast of Oaxaca; besides we compare the taxonomic assemblage of the study area with other areas along the Planicie Costera del Pacífico province.
MATERIALS AND METHODS

Study site
The study area is located in southern Oaxaca State, Mexico (between 15°50′ and 16°20′ N, and 095°40′ and 096°10′ W) , between Río Astata and Río Copalita hydrologic basins, in the Planicie Costera del Pacífico physiographic subprovince (Figure 1 ). The PCP is characterized by an essentially plain topography, which presents mountains axis (NW-SE direction) dispose perpendicular to the plain decline (Ortiz-Pérez et al. 2004 
Data collection
Between May 1999 and March 2000, 11 visits to the study area were realized; subsequently during 2010, four additional visits were conducted. In both periods, dry season (November-April) and rainy season (MayOctober) were included. Each visit had a duration of six days and five nights; the three principal types of vegetation and land use (deciduous tropical forest, semideciduous tropical forest and shade coffee plantations) were sampled, and between sea level and 600 m a.s.l.
Small mammals were captured with 50 Victor® traps and 50 Sherman® traps; traps were collocated during five consecutive nights in two lineal transects of 100 mean temperature of 26.8°C, and an annual mean precipitation of 2,245 mm (García 1973) . Deciduous tropical forest (0-200 m above sea level [a.s.l.]), semideciduous tropical forest (400-600 m a.s.l), and shade coffee crops (400-600 m a.s.l.) are the predominant land use and vegetation. However, semi-deciduous tropical forest and shade coffee crops are in the form of patches with reduced surface (Rzedowski 1978; TorresColín 2004) . Some tree species in deciduous tropical forest are: Bursera excels (Kunth) Eng., B. simaruba (L.) Sarg., Ceiba parvifolia Rose, Lysiloma divaricata (Jacq.) J. F. Macbr. and Plumeria rubra L.. The basic forms in these forest are shrubs, vines and cacti (Trejo 1998 Briones-Salas et al. | Mammals from the coast of Oaxaca m each one. Traps were bait with a mixture of peanut butter, vanilla essence and oat. The total trapping effort was about 7,500 trap-nights.
Bats were caught with three mist nets (6 × 2 and 12 × 2.4 m) set near water bodies or vegetation. The mist nets were opened during six hours each night (20:00 to 02:00 h), representing a total of 31,968 net/h of sampling effort. Also, diurnal roosts were visited, such as caves, constructions and bananas crops, in which bats were caught with hand nets.
Captured individuals were identified with identification keys (Goodwin 1969; Hall 1981; Álvarez et al. 1994; Medellín et al. 1997; Ceballos and Miranda 2000) . Some specimens (n = 150) were collected and deposited in the Colección de Mamíferos del Centro Interdisciplinario de Investigación para el Desarrollo Integral Regional, Unidad Oaxaca, Instituto Politécnico Nacional (OAX.MA.026.0497; CIIDIR-Oaxaca, IPN; Table 1), the rest were liberated at the capture site.
For sampling medium and large sized mammals (weight > 500 g), in each visit to the study area two transects of two kilometers each were walked to search for indirect signs (e.g., footprints, feces) and biological remains (e.g., skeletons, shells, horns); existing humanmade trails were used preferably. A total of 60 km were walked during the study period. Indirect signs identification was realized using specialized guides (Reid 1997; Aranda 2000) . Footprints were preserved with the use of plaster casts (Aranda 2000) , and deposited in the OAX.MA. Feces were tried to be associated to footprints for the correct identification.
Surveyed localities were georeferenced with a GPS receiver (Garmin® 76). Specimens were collected under the authorization of the Secretaria de Medio Ambiente y Recursos Naturales of Mexico through the license number FAUT-0037. Furthermore, historical records were obtained from the Colección de Mamíferos del CIIDIR-Oaxaca database, which includes information of 28 mammal museums: four nationals and 28 internationals, besides bibliographic records (BrionesSalas and 
Data analysis
The total species richness recorded was compared with the total number of mammal species in Oaxaca State. The best represented orders, families and species were determined. To analyze the altitudinal species richness patterns, arbitrary bands of 200 m were used.
In order to estimate the total species richness, a species accumulation models were performed (Soberón and Llorente 1993) . To eliminate the effect of the order in which data was recorded, data was randomized 100 times in EstimateS (Colwell 2009 ). The mean of the observed species was entered into Species Accumulation Functions Version Beta (CIMAT 2003) to assess the data fitting to Clench, logarithmic, and exponential models, as well as to create accumulation curves.
Taxonomic similarity between areas along the Planicie costera del Pacífico province was realized at two taxonomic levels: first, at the species level, using the Jaccard index (complete linkage); and second, at the supraespecifc level, using the Izsák and Price index (2001) modified by Bacaro et al. (2007) .
The following study sites were used ( Figure 1 (Ceballos and Miranda 2000) .
Before the analysis, taxonomy was updated according to Ramírez-Pulido et al. (2014) . The similitude analysis was realized in the statistical program PAST (Hammer et al. 2009 ), using unweighted pair-group average (UPGMA).
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RESULTS
Mammal species richness
A total of 49 mammal species were recorded belonging to 19 families and eight orders, which represent 22.8, 65.5 and 80.0% of the species, families and orders in the Oaxaca State, respectively. The families Phyllostomidae and Cricetidae contain the greatest number of species (15 and 10 species, respectively); while Peromyscus, Glossophaga and Artibeus were the best represented genera in terms of species number (Table 1) .
Regarding the methods to survey mammals, more species were recorded on mist nets (21 species) and traps (12 species), followed by indirect methods: biological remains (11) and footprints (2). We obtained additional records of seven species from museums, which are noteworthy, because of their arboreal habits: Potos flavus, Nyctomys sumichrasti, and Tylomys nudicaudus. Only Peromyscus melanophrys was recorded exclusively based on literature (Goodwin 1969; Hall 1981) .
The model that best fits to data was Clench, followed by logarithmic and exponential. Clench model predicted an asymptote in 63 species and the exponential in 45 species; so that in surveys it was recorded 65.7 and 91.11% of estimated total richness, respectively (Figure 2 ).
The vegetation type with the largest number of species was the deciduous tropical forest with 46, while in semideciduous tropical forest 11 species were recorded, and in shaded coffee plantation eight species were found. Thirty one species were registered exclusively in the deciduous tropical forest (e.g., Peromyscus melanophrys, Micronycteris microtis, and Leopardus pardalis). Leopardus wiedii was only observed in the semi-deciduous tropical forest and Puma yagouaroundi only in shaded coffee plantations (Table 1 ). The highest species richness was 
Similarity between areas along Planicie costera del Pacífico province
The specific similitude of the five sites along Planicie costera del Pacífico measured with the Jaccard index was low (<50%; correlation coefficient r = 0.648). The most similar areas were the ones that are found in the coast of Oaxaca, with the exception of Salina Cruz, that showed the lowest similitude with the rest of the areas (42%). The mammal fauna of the coast of Oaxaca and Lagunas de Chacahua National Park, and La Tuza de Monroy formed a cluster with 49% of similitude; both sites joined to Zona Lagunar del Istmo de Tehuantepec with 45% of similitude, Chamela-Cuixmala Reserve Biosphere to this cluster with 42%, and then to Salina Cruz with 40% (Figure 3) . Furthermore, at the supraspecific level the similitude increased slightly (<63%; correlation coefficient r =0.718), and two clusters were formed, one with a subgroup formed by the present study and Lagunas de Chacahua National Park, and La Tuza de Monroy (63%), to which it joined with Zona Lagunar del Istmo de Tehuantepec (54%). The other cluster includes Salina Cruz and Chamela-Cuixmala Reserve Biosphere (55%) (Figure 3) .
DISCUSSION
In the present study 49 mammal species were recorded in the central coast of Oaxaca, representing 34.5% of the species in the Planicie costera del Pacífico subprovince (142 species; Briones-Salas et al. 2015), as well as 22.8% of mammal richness recorded in Oaxaca (215 species; Briones-Salas et al. 2015) , and 26.7% of species found in the dry forests of Mexico (183 species; Ceballos and Martínez 2010). If we consider 496 land mammal species in the country (Ramírez-Pulido et al. 2014) , the study site contains 9.9% of the Mexican land mammals.
However, the Clench model predicted the presence of 63 species. This model was the best to fit to data and it is more suitable when the study site is large (Soberón and Llorente 1993) , like in the present study. Therefore, the species number predicted is possible considering that several groups of mammals are recorded occasionally by traditional methods, for example species that forage in high altitudes (MacSwiney et al. 2008) or with arboreal or cryptic behaviors (Woodman et al. 1995; Kays 1999; Tobler et al. 2008) .
In this study, the mammal richness recorded in the deciduous tropical forest was higher (46 species) than in the semi-deciduous tropical forest (11 species) or in shaded coffee plantations (8 species). This difference may be due to both the semi-deciduous tropical forest and shaded coffee plantations have a small representation in the study site (Rzedowski 1978; Torres-Colín 2004) . In other regions, the semi-deciduous tropical forest is one of the most species-rich habitats, in terms of mammals (Sánchez-Cordero 2001; Galetti et al. 2009 ); and shaded coffee plantations usually have a similar diversity to the original forests (Moguel and Toledo 1998; Pineda et al. 2006; Gordon et al. 2007 ). Thus, the observed species richness in these habitats is probably more due to a species-area effect (Connor and McCoy 1979) than to a real lower diversity.
The dry forests of the Planicie costera del Pacífico province have a high number of endemic mammals, with at least 50 species . Based on ecological niche modeling projections, at least eight endemic species are predicted in the Oaxaca coast (Koleff et al. 2008) . Four of these were recorded in the present study: Spilogale pygmaea, that is exclusively distributed in the Planicie costera del Pacífico, from southern Sinaloa to Oaxaca (Ávila and Medellín 2005) In respect of studies in the Planicie costera del Pacífico of Mexico, species richness in the central coast of Oaxaca (49 species) was less than that observed in Salina Cruz (61 species; Cervantes and Yépez, 1995) , in Chamela-Cuixmala Reserve Biosphere (70 species), in Zona Lagunar del Istmo de Tehuantepec (57 species; López et al. 2009 ), and Lagunas de Chacahua National Park and La Tuza de Monroy (54 species; Lira et al. 2005; Buenrostro-Silva et al. 2012 ). The largest difference was observed between Chamela-Cuixmala Reserve Biosphere, which have 21 species more than the species detected in the central coast of Oaxaca. One of the reasons may be that Chamela-Cuixmala is one of the most studied areas in Mexico, with about 40 years of mammal research (Miranda 2002) , and mainly, because it is located in a region with a high concentration of endemic mammals, with almost 19 species Koleff et al. 2008) , which contributes to its high species richness, both in Mexico and Central America (Miranda 2002) .
However, the species composition in these areas does not have the same pattern between mammals groups, because Salina Cruz has the highest number of medium and large size mammal species (30 species), followed by Lagunas de Chacahua National Park and La Tuza de Monroy (24 species), and Chamela-Cuixmala Reserve Biosphere (23 species). Regarding bats, 34 species inhabit Chamela-Cuixmala Reserve Biosphere inhabits, in Zona Lagunar del Istmo de Tehuantepec 27 species, and in the central coast of Oaxaca 21 species; and for small non-flying mammals, there are more species in the Chamela-Cuixmala Reserve Biosphere (13 species), followed by the central coast of Oaxaca (12 species) and Zona Lagunar del Istmo de Tehuantepec (11 species). Also, it is noteworthy that some species with large geographic range and considered endangered were not recorded in all the areas. .
The similarity observed between the areas was moderate. The higher similarity was between the central coast of Oaxaca and Lagunas de Chacahua National Park and La Tuza de Monroy, with a total of 34 shared species, perhaps because of their proximity (170 km approximately). On the other side, the presence of species such as Panthera onca, Ateles geoffroyi, Cyclopes didactylus, Diphylla ecaudata, Eumops underwoodi, Lasiurus cinereus, Molossus aztecus, just to mention some, affected the mammal similarity of the present study with Salina Cruz (Cervantes and Yépez 1995) .
Particularly in Chamela-Cuixmala Reserve Biosphere, the number of endemic species is high, because it is located in a region with a high endemic mammal concentration, with up to 19 species, such as the bats Artibeus hirsutus and Musonycteris harrisoni and the rodents Osgoodomys banderanus and Pappogeomys buller that are not found in the south of México (Miranda 2002) . Therefore, the similarity analysis can evidence the high beta diversity in the Planicie costera del Pacífico province, for the high species turnover.
Eight species, which constitute 15.68% of the recorded species, are threatened at some level. Six of them belong to Carnivora, among these, there are two species of Leopardus, whose main threats are habitat loss and sport hunting or for the skin commerce (Murray and Gardner 1997; De Oliveira 1998; Aranda 2005a Aranda , 2005b . Also, in the present work Lontra longicaudis was recorded, a threatened species which has an estimated density from 0.03 to 0.95 individuals/km linear for the principal rivers in the central coast of Oaxaca (Casariego-Madorell et al. 2006; Briones-Salas et al. 2008) . In this sense, Oaxaca represents an important area for carnivore conservation, because it presents the highest species richness for this group and the human population density is low (Valenzuela and Vázquez 2008) .
Due to the high species richness recorded and estimated, the coast of Oaxaca should be considered in the conservation policies, particularly because this region it is under hard pressure due to land use change (Salas-Morales and Casariego-Madorell 2010). Peralta et al. (2011) estimated that the evergreen tropical forest and deciduous tropical forest of the coast of Oaxaca region has an annual deforestation rate of 13.6 and 5% respectively, higher than other types of vegetation.
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It seems that the threats are slowing down due to the locals' initiatives, like appointing voluntarily areas for conservation under the program of Áreas Certificadas de Conservación, which in this region covers a total of 23,437 ha (Ortega et al. 2010) . This action benefits the species survival, mainly those that are endemic to the country and/or are nationally or internationally threatened such as Spilogale pygmaea and the species of the genus Leopardus.
